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“Numbers don’t speak for themselves, and 
computers don’t think for humans.  Analysts 
must focus on the requirements for effective 
communication.”  
• Data presentation is more art than science
• Purpose is communication—who is your 
audience?
– What do you want to tell them/want them to know











– Differing definitions and methods
– Revisions
Structuring the analysis
• Selecting the unit of analysis
– City, county, multi-county, census tracts, or other area 
• Selecting a time period
• Selecting variables and data elements
– Persons, Households, Housing units, Workers
• Establishing a frame of reference
– Comparing areas
– Comparing time periods
– Comparing across variables
Tools for data analysis
• Proportion  =  f / N
• 24 men / 52 total population = .462
• Percentage  =  f / N * 100%
• 24 men / 52 total population * 100% = 46.2%
• Percentage change =  (ftime2 – ftime1) / ftime1 * 100%
• Banner County 2010 to 2014  (764 – 690) / 690 * 100% = 10.7%
• Ratio  =  f1 / f2  (Sometimes the ratio is multiplied by 100)
• 24 men / 28 women  = .857  or  85.7 men for every 100 women
• Rate =  factual cases / fpotential cases * Scale Factor
• 26,794 births / 364,075 women 15-44 * 1000 = 73.6 births per 1000 women 15-44
Making comparisons is one of the most frequent things we 
do with data.  The particular comparison depends on the 
question being answered.  Here are basic tools for analysis.
Tables and graphs
“For our purposes, one graph is considered more 
effective than another if its quantitative 
information can be decoded more quickly or 
more easily by most observers.” ~ Naomi Robbins
• Tables and graphs should stand alone 
• Tables best to present numbers
• Graphs best to present patterns or visualize 
comparisons
• Time series--line graph
• Cross sectional--bar graph or pie graph
Tables and graphs (continued)
• “Mandatory” components 
– Number
– Title
– Row and column headings (axes labels)
– Universe and units of measurement
– Source and Date
• Explanatory notes should be included with the table
• Critique this example:
Illustrative example
Suppose you want to show the impact of child 
poverty, and you find that in 2013 there were 
14,659,000 children in poverty in the U. S. and 
that represented 19.9% of all children.




Children at or above poverty
58,966,000
80.1%
Figure 1. Poverty Status of Children under 18 Years for the United States, 2013
Source: U.S. Census Bureau, Current Population Survey, Annual Social and Economic Supplements.  
http://www.census.gov/hhes/www/poverty/data/historical/people.html 






















Figure 2. Poverty Status of People by Age for the United States, 2013
Source: U.S. Census Bureau, Current Population Survey, Annual Social and Economic Supplements.  
http://www.census.gov/hhes/www/poverty/data/historical/people.html 

























Figure 3. Poverty Status of People by Age Group for the United States: 2003 and 2013
2013
2003
Source: U.S. Census Bureau, Current Population Survey, Annual Social and Economic Supplements.  
http://www.census.gov/hhes/www/poverty/data/historical/people.html 
Prepared by: Center for Public Affairs Research, UNO, Aug. 2015.





Which of the following would you use to represent the change in 
































Figure 4. Poverty Status of Children under 18 Years for the United States: 1960 to 2013
Source: U.S. Census Bureau, Current Population Survey, Annual Social and Economic Supplements.  
http://www.census.gov/hhes/www/poverty/data/historical/people.html 






























































































































Figure 4a. Poverty Status of Children under 18 Years for the United States: 1960 to 2013
2003-2013 2010-2013
Source: U.S. Census Bureau, Current Population Survey, Annual Social and Economic Supplements.  
http://www.census.gov/hhes/www/poverty/data/historical/people.html 

































































































































Figure 4b. Poverty Status of Children under 18 Years for the United States: 1959 to 2013
Source: U.S. Census Bureau, Current Population Survey, Annual Social and Economic Supplements.  
http://www.census.gov/hhes/www/poverty/data/historical/people.html 
Prepared by: Center for Public Affairs Research, UNO, Aug. 2015. Note: Shaded areas represent periods of recession.
Source: U.S. Census Bureau, Current Population Survey, Annual Social and Economic Supplements.  
http://www.census.gov/hhes/www/poverty/data/historical/people.html 




















































































































Figure 5. Poverty Status of People by Age for the United States: 1965 to 2013
Under 18 years
18 to 64 years
65 years and over
What do you use as a base?
• Reporter wanted data for a story about households 
without cars – how often were they in poverty?
– Thus, I pulled the data: poverty rate of no vehicle hholds
• The poverty rate was 43% for households with no vehicle, 
compared to 9% among households with a vehicle (11% overall)
– Editor’s view: evaluating whether households in poverty 
had a car was preferable: no vehicle rate of hholds in pov.
• 24% of household in poverty have no vehicle; 4% of households 
NOT in poverty have no vehicle (6% of all hholds have no vehicle)
– Thus a relatively low percentage of households in poverty don’t have a 
car (24%), just like many hholds in poverty have TVs, cell phones, etc.
– To me, the first statistic seems more powerful given the higher number: 
nearly half of households without a vehicle are in poverty
» Note: the ratios between the 2 sets of numbers are similar and in 
both cases we are comparing mutually exclusive groups; data were 
custom calculated off the PUMS file for the NE side of Omaha CSA
Another example of choices –
do I show the timeframes together or the racial groups together?
Here the decades are the basis of 
analysis – shows the differences of 
what has occurred in each decade 
(Asian non-Hispanics now growing 
faster than Hispanics in the 2010s).
With one click to swap the data graphed 
from rows to columns, the races are the 
basis of analysis – shows the differences 
of what has occurred in each race for 
each decade (Asian non-Hispanic rate in 
the 2010s not that different from prior 
decades, but Hispanic rates way down).
With a little more work, you can make a better (easier to read) graphic: 
added text boxes to delete the legend; same color code for groupings
Tip: showing diverging trends is always powerful:
Put it into context and emphasize key points
Nonmetro counties in Nebraska 
now have a lower population 
than in 1890, when the frontier 
wasn’t even fully settled. Metro 
counties continue to climb.
A graph does not and often should not start at zero
Tip: Have the scale about the same amount of distance from both the highest 
point to the top and the lowest point to the bottom (here about 100 from each)
Tip: sometimes a 2-scaled graph is necessary:
A graph comparing pop. change in Douglas vs. Saunders counties will not work well
Here’s a two type graph with 2 scales (say it: oooh, ahhh, oooo, I’m impressed);
Makes multiple key points: grew to > 50% and pace of change increased in 2000s
Know your purpose: on which graph can you easily tell the largest population 
segment (how the data differ)? This traditional pie chart…
Baby Boomlet/3rd Wave 
(age 0-10), 15.4%
Generation Z (age 11-21), 
15.3%
Generation Y / Baby Boom 
Echo (age 22-36), 20.2%
Generation X (age 37-48), 
14.1%
Baby Boomers (age 49-67), 
23.6%
Greatest Gen./ 
Depression Cohort  
(age 68+), 11.4%
July 1, 2014 Nebraska Population by Age Cohort
Source: 2014 Vintage Population Estimates 
by Single Year of Age, U.S. Census Bureau
Prepared by: David Drozd, Center for Public 
Affairs Research, University of Nebraska Omaha
Or this column chart??










































July 1, 2014 Nebraska Population by Age Cohort
Source: 2014 Vintage Population Estimates 
by Single Year of Age, U.S. Census Bureau
Prepared by: David Drozd, Center for Public 
Affairs Research, University of Nebraska Omaha
What is your interpretation of this chart??
There could be many interpretations! 
Show and tell your audience the point(s) you want to make.
While total birth rates have been flat 
of late, trends have diverged as birth 
rates to married women have risen 
since 2010 while the recession-related 
fall continues for unmarried women.
Here’s an attempt to explain a point to the audience: 
historical stock returns given the market’s current valuation
From: http://www.businessinsider.com/shiller-pe-versus-subsequent-3-year-real-equity-returns-2015-6
Don’t be afraid to get creative – explain things in terms 








Tip: Don’t try to fit everything onto one complicated graph:
if it “hurts” to look at it, you have information overload so simplify
Example of a convoluted graph – when you have this many numbers 
that is what a data table is for!! You won’t get your point across very 
well if people “get sick” by seeing your graph and turn away/move on.
This “hurts” a bit to look at, but it makes their point since the one line sticks out 
so much; how could they have simplified?
An ordered table – large amount of data; they tried some things to make it easier 
to read & they do get their point across (at least as explained in the article’s text)
I think they could 





of highs and lows, 
and a few of the 
colors are too 
similar (greens 
and pinks). 
This chart has so many zigs/zags that it hurts my eyes – I can’t tell the trends
Tip: Correct it by “smoothing” – simply take the average of a couple years 
around each point: clearer trends emerge (without zigzags!)
What about a logical comparison – men vs. women: 
color-code accordingly (this graph allows a direct comparison to the prior graph)
What if my purpose is showing the difference between the two genders
(and I’m tired of seeing squiggly lines)
A combined analysis can be especially powerful, as the sum is often 
greater than its parts (here is part 1 – vision loss)
Part 2 – In Poverty
Part 3: Both High Poverty and High Vision Loss (see how the pattern clarifies)
There’s nothing like a good map to show spatial patterns. This one splits 
increasing counties above/below the state average. What stands out?
Spatial patterns can be portrayed many ways – choose one that makes sense 
(here categories with round numbers with about equal numbers of tracts in each)
Using pictures to get your point across – they’re worth 1,000 words you know.
It takes time to find good ones. Don’t let them become a distraction though.
Connotations can be easily changed. What if I had used these images?
Combining data and graphics can be effective for communicating
The Census Bureau is not immune to having data visualizations in need of 
improvement – their visualization site is http://www.census.gov/dataviz/
What do these tell 
me? Are they easy 
to understand?
Putting tables together – good when you want to show a variety of numbers
Comparison of Nebraska Households by Presence of People Under Age 18 and Household Type: 2000 to 2010
Sources: AFF tables P018 and P019 on SF1, 2000 Census; AFF tables P18 and P20 on SF1, 2010 Census, U.S. Census Bureau








Category 2000 2010 2000-10 2000-10 2000 2010 2000-10
Households with one or more people 
under 18 years 229,980 231,041 1,061 0.5 34.5% 32.0% -2.5%
Households with no people under 18 as 
the person lives alone (one-person 
households)
183,550 206,807 23,257 12.7 27.6% 28.7% 1.1%
Households with no people under 18 that 
are married couples who never had 
children, their children in the household 
are age 18+, or their children no longer 
live in the household
190,540 206,447 15,907 8.3 28.6% 28.6% 0.0%
Households with no people under 18 with 
other situations (roommates, unmarried 
partners, etc.)
62,114 76,835 14,721 23.7 9.3% 10.7% 1.3%
Total Housholds in Nebraska 666,184 721,130 54,946 8.2 100.0% 100.0% 0.0%
Title
Source: Be specific 
(include table #s)
Relevant notes








Ranking Tables show a lot of information effectively; this reveals Nebraska 
teens do not have “idle hands” (and consistently low across racial groups)
48
d
Ranking of "Idleness" (not enrolled in school and not in labor force) for Persons Aged 16-19
Source: Table S0902, 2009-2013 American Community Survey, U.S. Census Bureau NH = non-Hispanic
Idle % +/- Range Rank Idle % +/- Range Rank Idle % +/- Range Rank Idle % +/- Range Rank
United States 5.3 0.1 n/a United States 4.0 0.1 n/a United States 8.0 0.1 n/a United States 7.1 0.1 n/a
New Hampshire 2.4 0.4 1 Dist. of Columbia 1.3 1.0 1 North Dakota 0.3 0.4 1 Vermont 0.6 0.7 1
Nebraska 2.6 0.3 2 Nebraska 1.7 0.2 2 South Dakota 1.0 1.5 2 New Hampshire 2.2 1.7 2
Minnesota 2.9 0.2 3 Connecticut 2.0 0.3 3 New Hampshire 1.1 1.2 3 Wyoming 2.4 1.2 3
Connecticut 3.2 0.3 4 South Dakota 2.1 0.3 4 Nebraska 4.4 1.8 4 Alaska 4.4 2.3 4
Massachusetts 3.2 0.2 4 Minnesota 2.2 0.2 5 Colorado 4.8 1.3 5 Maryland 4.5 1.0 5
Vermont 3.2 0.6 4 Massachusetts 2.3 0.2 6 Maine 4.9 3.9 6 Delaware 4.8 2.3 6
Iowa 3.3 0.3 7 New Hampshire 2.4 0.4 7 Rhode Island 4.9 2.4 6 Minnesota 4.8 1.1 6
Kansas 3.6 0.3 8 Rhode Island 2.5 0.6 8 New Mexico 5.1 3.1 8 Virginia 5.2 1.0 8
Wisconsin 3.6 0.2 8 North Dakota 2.6 0.6 9 Massachusetts 5.2 0.8 9 Dist. of Columbia 5.4 3.5 9
South Dakota 3.7 0.4 10 New Jersey 2.7 0.2 10 Connecticut 5.5 0.9 10 Nebraska 5.7 1.5 10
Rhode Island 3.9 0.5 11 Kansas 2.8 0.3 11 Wyoming 5.5 7.2 10 Kansas 5.8 1.1 11
Maine 4.0 0.5 12 Wisconsin 2.8 0.2 11 Hawaii 5.7 5.4 12 Illinois 5.9 0.5 12
Wyoming 4.0 0.8 12 Iowa 3.0 0.3 13 Kansas 6.2 1.8 13 Connecticut 6.0 0.9 13
North Dakota 4.1 0.6 14 Pennsylvania 3.1 0.1 14 Minnesota 6.3 1.2 14 Iowa 6.2 1.4 14
Ohio 4.1 0.2 14 Colorado 3.3 0.3 15 Iowa 6.5 2.0 15 Oregon 6.2 1.1 14
Colorado 4.3 0.3 16 Illinois 3.3 0.2 15 Montana 6.5 9.6 15 California 6.4 0.2 16
Pennsylvania 4.3 0.2 16 Maryland 3.3 0.3 15 North Carolina 6.7 0.6 17 South Dakota 6.4 3.8 16
Maryland 4.6 0.2 18 Vermont 3.3 0.6 15 Oregon 6.9 2.7 18 Ohio 6.6 1.0 18
New Jersey 4.6 0.2 18 Ohio 3.4 0.2 19 Maryland 7.0 0.6 19 Alabama 6.7 1.8 19
Virginia 4.6 0.3 18 Virginia 3.5 0.3 20 South Carolina 7.0 0.6 19 Colorado 6.7 0.8 19
Delaware 4.8 0.7 21 Delaware 3.6 0.7 21 Delaware 7.1 1.6 21 Wisconsin 6.7 1.1 19
Illinois 4.9 0.2 22 New York 3.7 0.2 22 Ohio 7.1 0.6 21 Kentucky 6.8 2.4 22
Utah 4.9 0.4 22 Maine 3.8 0.5 23 Virginia 7.5 0.7 23 Utah 6.8 1.0 22
Missouri 5.0 0.3 24 Wyoming 3.9 0.8 24 Wisconsin 7.5 1.0 23 West Virginia 6.9 6.2 24
Indiana 5.1 0.3 25 California 4.0 0.2 25 California 7.6 0.5 25 New Mexico 7.1 0.7 25
White, NH Black HispanicAll Persons
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